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with 10 dm 3 of liquid propylene and 2.5 standard 1 of 
hydrogen gas. 10 cm 3 of triisobutylaluminum (20% in 
hydrocarbon, 10 mmol) were then added to the reactor and 
the mixture was stirred at 30° C. for 15 minutes. The catalyst 
suspension was subsequently added to the reactor, heated to 
the polymerization temperature of 70° C (4° C/min) and the 
polymerization system was kept at 70° C. for 1 hour by 
cooling. The polymerization gave 3200 g of isotactic 
polypropylene powder. 

The catalyst activity was 320 kg of PP/(g of metallocenex 

h). 

VN=164 cm 3 /g, mp.=147° C, MFI (230/2 . 16) =25 dg/min. 
EXAMPLE 22 

The preparation of the catalyst suspension of Example 10 
was repeated, except that 2 mg (3.1 jwmol) of rac- 
dimethylsilanediylbis(2-ethyl-4-phenyl-l-indenyl) 
zirconium(4-butadiene) dissolved in 5 cm 3 of toluene were 
reacted with 1.7 mg (33 /anol) of B(C 6 F 5 ) 3 dissolved in 5 
cm 3 of toluene. The polymerization gave 2150 g of isotactic 
polypropylene powder. 

The catalyst activity was 1075 kg of PP/(g of 
metallocenexh). 

VN=656 cm 3 /g, mp.=162° C, Mm (230/5) =0.8 dg/min, 25 
1^=957,000 g/mol, MJM„=3.0. 

EXAMPLE 23 

The preparation of the catalyst suspension of Example 10 
was repeated, except that 2 mg (2.8 /onol) of rac- 30 
dimethylsilanediylbis(2-methyl-4-naphthyl-l-indenyl) 
zirconium( 4-butadiene) dissolved in 5 cm 3 of toluene were 
reacted with 1.4 mg (2.8 /anol) of B(CgF s ) 3 dissolved in 5 
cm 3 of toluene. The polymerization gave 2500 g of isotactic 
polypropylene powder. 35 

The catalyst activity was 1250 kg of PP/(g of 
metallocenexh). 

VN-777 cm 3 /g, mp.=163° C, MFI (230/5) -0.5 dg/min, 
M w =l,200,000 g/mol, MJM M =3.2. 
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dimethylsilanediylbis-l-indenylzirconium(ri 4 -butadiene) 
dissolved in 10 cm 3 of toluene were reacted with 5.7 mg 
(11.1 ^arnol) of B(C 6 F 5 ) 3 dissolved in 10 cm 3 of toluene. The 
polymerization resulted in 2200 g of isotactic polypropylene 
powder. 

The catalyst activity was 440 kg of PP/(g of metallocenex 
h). 

VN=52 cm 3 /g, mp.=140° C, M w =49,000 g/mol, MJM n ~ 
2.2. 

16.6 mg (40.7 /maol) of rac-dimethylsilanediylbis-1- 
indenylzirconiumdimethyl were dissolved in 10 cm 3 of 
toluene and reacted with 21 mg (41 /anol) of B(C 6 F 5 ) 3 
dissolved in 10 cm 3 of toluene. No turbidity or precipitate 
formation can be observed. The catalyst solution is used for 
the polymerization as in Example 9. This resulted in 130 g 
of isotactic polypropylene powder. 

The catalyst activity was 8 kg of PP/g(g of metallocenex 
h). 

VN-67 cm 3 /g, mp.=139.5° C, M„=62,000 g/mol, 
We claim: 

1. A zwitterionic transition metal compound of the for- 
mula I 



40 



EXAMPLE 24 

10 g of silica gel (Davison 948), which had been condi- 
tioned at 800° C, were admixed with 0.5 g of B(C 6 F 5 ) 3 
dissolved in 15 cm 3 of toluene and homogenized. The 
solvent was taken off in vacuo. This resulted in a free- 
flowing powder. 200 mg of rac-dimethylsilanediylbis(2- 
methyl-1 -indenyl)zirconium(4-butadiene) (435 ^mol) were 
dissolved in 15 cm 3 of toluene and applied in small portions 
to the intensively stirred, free-flowing powder. The powder 
acquires an intense dark red color. The toluene was subse- 
quently taken off in vacuo. This resulted in 11.3 g of 
supported catalyst as free-flowing powder. 1.5 g of the 
supported catalyst were suspended in 10 ml of hexane and 
introduced into the polymerization reactor. The polymeriza- 
tion was carried out by a method similar to Example A at 70° 
C. The excess monomer was drawn off and the polymer 
powder was dried in vacuo. This gave 2350 g of isotactic 
polypropylene powder having a bulk density of 0.44 g/ml 
and a mean particle size of the polymer particles of 650 fim. 
Analysis of the polymer gave VN«172 cm 3 /g, mp.=145° C, 
M^m^OO g/mol, MJM„=2.2, MFI (230/2 . 16) =13 dg/min. 

EXAMPLE 25 

Comparative Example 

The preparation of the catalyst suspension of Example 10 
was repeated, except that 5 mg (11.1 /anol) of rac- 
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where 

L are identical or different and are each a Jt-ligand or an 
electron donor, n is equal to 1, 2, 3 or 4, 

M is a metal atom of group Illb, IVb, Vb or VIb of the 
Periodic Table of the Elements, 

X is a heteroatom or a hydrocarbon group having 1-40 
carbon atoms, 

X I is a hydrocarbon group having 1-40 carbon atoms, 
A is an atom of group lb, lib, Ilia, Illb, IVa, Va, Vb, VIb, 

Vllb or Vlllb of the Periodic Table of the Elements, 
R 1 are identical or different and are each a perhalogenated 
C 1 -C 40 -hydrocarbon radical, and m is equal to 1, 2, 3, 
4 or 5. 

2. A transition metal compound as claimed in claim 1, 
wherein the radicals L are identical or different and are each 
a Jt-ligand. 

3. A transition metal compound as claimed in claim 1, 
wherein the radicals L are identical or different and are each 
an unsubstituted or substituted cyclopentadienyl group. 

4. A transition metal compound as claimed in claim 1, 
wherein the radicals L are linked to one another via a bridge. 

5. A transition metal compound as claimed in claim 1, 
wherein n=2 when M is a metal atom of group IVb of the 
Periodic Table of the Elements. 

6. A transition metal compound as claimed in claim 1, 
wherein 

M is a metal atom of group IVb of the Periodic Table of 
the Elements, n is equal to 2, 

L are identical or different and are each a substituted or 
unsubstituted cyclopentadienyl group, where two radi- 
cals L are optionally linked to one another via a bridge 
2 and 

Z is CR 2 R 3 or SiR 2 R 3 or a unit Si— (CR^ 3 ),,— Si which 
links two fragments L W M*XX* — A — R 2 m with one 
another, where x is an integer from 0 to 10, 
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X and X T together form a three-membered to five- 
membered hydrocarbon chain which can be saturated 
or unsaturated and are unsubstituted or substituted by 

one or more Q— C 2 o -hydrocarbon radicals, ^^Hal 
R 2 and R 3 are identical or different and are each a 5 
hydrogen atom a halogen Horn a Q-C^-alkyl group, ^ a und of ^ formu , a ffl 
a Q-Qo-fluoralkyl group, a Q-Cao-alkoxy group, a 
C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a 

C 6 -C 10 -aryloxy S rou P> a Q-CjQ-alkenyl group, a 1Q x e 
C 7 -C 40 -arylalkyl group, a Gj-Qo-alkylaryl group, a | 
C 8 -C 40 -arylalkenyl group, or R 2 and R 3 together with b e 

the atoms connected them form one or more rings, and 

R 2 and R 3 are optionally bonded to L; and reactmg tne reaction product with a compound of the 

A is an atom of group lb, lib, Ilia, IVa, Va, Vb of the 15 formula AR^, where L, n, M, X, B, A, R 1 and m in the 
Periodic Table of the Elements, formulae II, III and AR 2 m are as defined for the formula I and 

R 1 are identical or different and are each a perfluorinated Ha 1 l 1 is * hal ° ge . n atom * . . # _ , f . . 

1t , , u - * ~> * * u * 11. A zwitenonic transition metal compound of the for- 

alkyl or aryl group having from 1 to 20 carbon atoms m ^ 

and 

20 

m is equal to 2, 3 or 4. L 

7. A transition metal compound as claimed in claim 6, zt^M— (x — x 1 ) — B e R 3 1 
wherein L 

M is arconium, 

n is equal to 2, 25 wherein: 

•j i j-tf * j u t ... , j L and L 1 are identical or different and are each a substi- 

L are idenhcal or different and are each a substituted ^ of mMtntei cyclopentadienyl group; 

cyclopentadienyl group, where two radicals L are Z is a bridge linking together said L and L' and is a group 

linked to one another via a bndge Z, where Z is CR 2 R 3 of the formuk cr2r3 or siR 2 R 3. 

or SiR R and R and R are as defined in claim 6, 30 r2 and r3 m identical or different ^ are eacfa a 

X and X' together form an unsaturated four-membered hydrogen atom, a halogen atom, a Cj-Cao-alkyl group, 

hydrocarbon chain whose hydrogen atoms are option- a Cj-CjQ-fluoralkyl group, a Cj-Cjc-alkoxy group, a 

ally replaced by Cj-C^-alkyl groups, C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a 

A is boron atom, Q-C 10 -aryloxy group, a C^-alkenyl group, a 

35 C r -C 40 -arylalkyl group, a C^-C^-alkylaryl group, a 

R 1 are identical and are each a pentafluorophenyl group C 8 -C 40 -arylalkenyl group, or R 2 and R 3 together with 

(C 6 F 5 ) and the atoms connected them form one or more rings, and 

m is equal to 3. R 2 are optionally bonded to L; 

8. A catalyst component comprising at least one transition M is a metal atom of group IVb of the Periodic Table of 
metal compound as claimed in claim 1. 40 ^ e Elements; 

9. A catalyst component as claimed in claim 8, addition- x_x ' is a 3- to 5-membered saturated or unsaturated 
ally containing a support. hydrocarbon chain which is unsubstituted or substi- 

t~ A r • j j • . tuted by one or more d-C^n-hydrocarbon radicals; and 

10. A process for preparing a compound according to , « 3 , . , ,.«. , . 

the R radicals are identical or different and are each a 

perfluorinated alkyl or aryl group having from 1 to 20 

carbon atoms. 

12. A catalyst system for olefin polymerization compris- 
® ^ x \ x , ing a transition metal compound of claim 11 and, optionally, 

e t / a catalyst support material. 

m 13. A catalyst system as claimed in claim 12, wherein said 

catalyst system is essentially free of an aluminoxane except 
w k ere when said catalyst support material is present and is a solid 

aluminoxane. 

L are identical or different and are each a 7t ligand or an 14. The catalyst as claimed in claim 8, wherein M is 
electron donor, n is equal to 1, 2, 3 or 4, 55 titanium, zirconium or hafnium, 

M is a metal atom of group Illb, IVb, Vb or VIb of the 15 - ^ catalyst as claimed in claim 12, wherein M is 
Periodic Table of the Elements, zirconium, 

v . . 4 4 j i , . . An 16. The catalyst as claimed in claim 14, wherein an 

X is a heteroatom or a hydrocarbon group having 1-40 lin _ lh . Hhlt _ H • J 



claim 1 of the formula I, 
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carbon atoms, 



unsubstituted or 

60 M is Zr, 

X 1 is a hydrocarbon group having 1-40 carbon atoms, n ^ e q Ua j t0 2 

A is an atom of group lb, lib, Ilia, Illb, IVa, Va, Vb, VIb, l are identical or different and are each a substituted 

Vllb or Vlllb of the Periodic Table of the Elements, cyclopentadienyl group, where two radicals L are 

R 1 are identical or different and are each a perhalogenated linked to one another via a bridge Z, and 

Q-Qo-hydrocarbon radical, and m is equal to 1, 2, 3, 65 Z is CR 2 R 3 or SiR 2 R 3 or a unit Si— (CR 2 R 3 ) X — Si which 

4 or 5, which comprises reacting a compound of the links two fragments L W M + XX'A— R 2 m with one 

formula II another, where x is an integer from 0 to 10, 
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X and X 1 together form a three-membered to five- isopropylidene(cyclopentadienyl)(indenyl)Zr + 

membered (C 3 -C 5 )-alkyl chain which is saturated or CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

unsaturated and optionally substituted by C^-C^q- [4-T| 5 -cyclopentadienyl-4,7 ) 7-trimethyl-(T] 5 -4,5,6,7- 

hydrocarbon radicals, tetrahydroindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

A is a metal of group lb, lib, IIIb,IVa,Vb, of the Periodic 5 dimethylsilanediylbis(2-methylindenyl)Zr + 

Table of the Elements, 0CH 2 CH 2 CH 2 B"(C 6 F 5 ) 3 ; 

R 1 are identical or different and are each a pentafiuori- dnmthy^ 

, „ , , « . f , * on , dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

nated alkyl or aryl group havuig from 1 to 20 carbon OCR CH CH B~(C F ) * 

atoms ' dimethylsilanediyl(2-metbylbenzoindenyl)(2- 

R 2 and R 3 are identical or different and are each a 1° me thylindenyl)Zr + OCH 2 CH 2 CH 2 B-(C 6 F s ) 3 ; 

hydrogen atom, a halogen atom, a Cj-C^-alkyl group, dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

a Q-Qo-fluoralkyl group, a Q-C^-alkoxy group, a phenylindenyl)Zr + OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

C 6 -C a4 -aryl group, a Ce-CjQ-fluoroaryl group, a dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

Cg-Qo-aryloxy group, a Q-CValkenyl group, a OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

C7-C 40 -arylalkyl group, a ^-C^-alkylaryl group, a 15 dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

C 8 -C 40 -arylalkenyl group and OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

m is equal to 3. dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

17. The catalyst as claimed in claim 8, wherein 0CH 2 CH 2 CH 2 B (C 6 F 5 ) 3 ; 

M iQ yirconium dimethylsilanediy lbis(2-methylindenyl)Zr + 

M is zirconium, 2Q C h 2CHCHC h 2 b-(CF 3 ) 3 ; 

n is equal to 2, ^ dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

L are identical or different and are each a substituted dirxiethyIsi i an ediylbis(2-methylbenzoindenyl)Zr + 

cyclopentadienyl group, where two radicals L are qj CHCHCH B~(CF ) • 

bondea^tooneanotherviaabridge^whereZisCR^R 3 dime 2 thylsilanediyl(2 3 'methylbenzoindenyl)(2- 

or SlR R > 25 methyHndenyl)Zr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

X and X 1 together form an unsaturated four-membered dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

(C 4 )-alkyl chain whose hydrogen atoms can also be p henyHndenyl)Zr + CH 2 CHCHCH 2 CH 2 B-(CF 3 ) 3 ; 

replaced by Qr-CValkyl groups, dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

A is a boron atom, CH 2 CHCHCH 2 B~(CF 3 ) 3 ; 

R 1 are identical and are each a pentafluorophenyl group 30 dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

(C 6 F 5 ), CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

R 2 and R 3 are identical or different and are each a dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

hydrogen atom, a halogen atom, a Ci-C^-alkyl group, CH 2 CHCHCH 2 B~(CF 3 ) 3 ; 

a Q-C^-fluoralkyl group, a Q-Cjo-alkoxy group, a dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a 35 CH 2 CHCHCH 2 B"(CF 3 ) 3 ; 

C 6 -C 10 -aryloxy group, a C 2 -C 10 -alkenyl group, a dimethylsilanediylbis(2-metbylindenyl)Zr + CH 2 C(CH 3 )C 

C 7 -C 40 -arylalkyl group, a CT-Q^-alkylaryl group, a (CH 3 )CH 2 B~(CF 3 ) 3 ; 

C 8 -C 40 -arylaIkenyl group and m is equal to 3. dimethylsilanediylbisindenylZr + CH 2 C(CH 3 )C(CH 3 )CH 2 B" 

18. The compound as claimed in claim 1, wherein the (CF 3 ) 3 ; 

transition metal compound of the formula I is selected from 40 dimethylsilanediylbis(2-methylbenzoindenyl)Zr + CH 2 C 

the group consisting of (CH 3 )qCH 3 )CH 2 B"(CF 3 ) 3 ; 

bis(cyclopentadienyl)Zr + CH 2 CHCHCH2B~(C 6 F 5 ) 3 ; dimethylsilanediy l(2-methylbenzoindenyl)(2- 

bis(methylcyclopentadienyl)Zr + CH 2 CHCHCH 2 B"(QF 5 ) 3 ; methylindenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

bis(n-butylcyclopentadienyl)Zr + CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ; dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

bisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 45 phenylindenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 )3; 

(tert-butylamido)dimethyl(tetramethyl-'n 5 - dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr" K 

cyclopentadienyl)silaneZr +Ci7 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

bis(2-methylbenzoindenyl)Zr + CH 2 CHCHCH 2 B"(C 6 F 5 )3; dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + CH 2 C 

dimethylsilanediylbis(2-methylindenyl)Zr + (CH 3 )<^CH 3 )CH 2 B - (CF 3 ) 3 ; 

CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ; 50 dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Z^" , ' 

dimethylsilanediyibisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 (XOT 3 )C(CH 3 )C 2 B-(CF 3 ) 3 ; 

dimethylsilanediy lbis(2-methylbenzoindenyl)Zr + dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

dimethylsilanediyl(2-methylbenzoindenyl)(2- methylphenylmethylene(fiuorenyl)(cyclopentadienyl)Zr + 

methyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 55 CH 2 CHCHCH 2 B'(C 6 F 5 ) 3 ; 

dimethylsilanediyl(2-methylbenzoindenyl)(2-raethyl-4- diphenylmethylene(fluorenyl)(cyclopentadienyl)Zr 4 ' 

phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; C^CHCHCHJBlQFs)^ 

dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + isopropylidene(3-methylcyclopentadienyl)(fiuorenyl)Zr + 

O^CHCHCH^C^; CU 2 CRCUCU 2 B-(C^ S ) 3 ; 

dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 60 dimethylsilanediyl(3-tert-butylcyclopentadienyl)(fluorenyl) 

<^CHO!CH 2 B-(C 6 F 5 ) 3 ; Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + diphenylsil anediy 1(3 -(trim ethylsilyl)cyclopentadienyl) 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; (fLuorcny^CU^CUCUCE^iC^; 

dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + phenylmethylsilanediylbis(2-methylindenyl)Zr" , ' 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 65 CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ; 

isopropylidene(cyclopentadienyl)(fluorenyl)Zr + phenylmethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B~ 

^CHCHCH^QFj^; (QF^; 
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phenylmetfaylsilanediylbis(2-methyl-4 s 5-benzoindenyl)Zr + bis(cyclopentadienyl)Zr + CH 2 CHCHCH 2 B"(C 6 F 5 ) 3 ; 

CH 2 CHCHCH2B-(C 6 F 5 ) 3 ; bis(methylcyclopentadienyl)Zr + C 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyl(2-methyl-4,5-benzoindenyl)(2- bisfn-butylcyclopentadienyOZr^CHsCHCHCHaB^C^g; 

methyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; bisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethy lsilanediyl(2-methyl-4,5-benzoindeny 1)(2- 5 (tert-butylamido)dimethyl(tetramethyl-Ti 5 - 

methyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; cydqpentadienyQsflaneZi^^CHCHCHaB-CCeF^; 

phenylmethylsilanediyl(2-methylindenyl)(4-phenylindenyl) bis(2-methylbenzoindenyl)Zr + CH 2 CHCHCH 2 B~(C e F 5 ) 3 ; 

7x + CU^CnCRCU 2 B~(C 6 F s ) 3 ; dimethylsilanediylbis(2-methylindenyl)Zr + 

phenylmethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 10 dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

phenylmethylsilanediylbis(2-ethyl-4-phenylindenyl)Zr + dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

phenylmethylsilanediylbis(2-methyl-4 J 6- dimethylsilanediyl(2-methylbenzoindenyl)(2- 

diisopropylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; methyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F s ) 3 ; 

phenylmethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr 4 " is dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; phenylindeny^CHaCHCHCHaB-CCJF^; 

etbylenebis(2-methylindenyl)Zr + CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ; dimetbylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

ethylenebisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

ethylenebis(2-methyl-4,5-benzoindenyl)Zr + dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 20 CH 2 CHCHCH 2 B^C 6 F 5 ) 3 ; 

ethylene(2-methyl-4,5-benzoindenylX2-methylindenyl)Zr + dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

ethylene(2-methyl-4,5-benzoindenyl)(2-methyl-4- dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

phenylindenyl)Zr*CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B"(CF 3 ) 3 ; 

ethylene(2-methylindenyl)(4-phenylindenyl)Zr + 25 dimethylsilanediyl(2-methylbenzoindenyl)(2- 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; methylindenyl)Zr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

ethylenebis(2-methyl-4,5-benzoindenyl)Zr + dimethylsilanediyl(2-methylb enzoindenyl)(2-methyl-4- 

CH 2 CHCHCR 2 B-(C^ S ) 3 ; phenyHndenyl)Zr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

e th y 1 e n e b i s( 2- m e t hy 1 - 4 - ph e ny li nd e n y 1) Zr + dimethylsilanediyl(2-methylindenyl)(4-phenylindeIlyl)Z^" , " 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 30 CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

ethylenebis(2-methyl-4 ? 6-diisopropylindenyl)Zr' 4 " dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(CF3) 3 ; 

ethylenebis(2-methyl-4-naphthylindenyl)Zr + dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

ethylenebis(2-ethyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B~ 35 dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

(C 6 F 5 ) 3 ; CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

ethylenebis(2-ethyl-4,6-diisopropylindenyl)Zr + dimethylsilanediylbis(2-methylindenyl)Zr + CH 2 C(CH 3 )C 

C^CHCHCHsBlC^^; (CH 3 )CH 2 B-(CF 3 ) 3 ; 

ethylenebis(2-ethyi-4-naphthylindenyl)Zr + dimethylsaanediylbisindenylZr + CH 2 C(CH 3 )C(CH 3 )CH 2 B~ 

CH 2 CHCHCH 2 B-(QF 5 ) 3 ; 40 (CF 3 ) 3 ; 

dimethylsilanediylbis(2-ethyl-4-phenylindenyl)Zr + dimethylsilanediylbis(2-methylbenzoindenyl)Zr + CH 2 C 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; (CR 3 )(XC}1 3 )CE 2 B-(CF 3 ) 3 ; 

dimethylsilanediylbis(2,3 ? 5-trimethylcyclopeiitadieny l)Zr + dimethylsilanediyl(2-methylbenzoindenyl)(2- 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; methylindenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

l,6-{bis[methylsilylbis(2-metbyl-4-phenylindenyl)Zr + 45 dimethylsttanediyl(2-methylbenzoindenyl)(2-methyl-4- 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; phenylindenyl)Zr + CH 2 C(CH 3 )qCH 3 )CH 2 B-(CF 3 ) 3 ; 

l,6-{bis[methylsttylbis(2-ethyl-4-phenylindenyl)Zr + dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Z^" , * 

C^CHCHCH^QFs^fthexane; CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

l^-jbisfmethylsilylbi^-methyM-naphtbylindenyljZr''" dimethylsilanediylbis(2-methyl-4-naphtbylindenyl)Zr"'' 

<^CHCECH 2 B-(C 6 F 5 ) 3 ]}hexme; 50 CH 2 CHCHCH 2 B"(C 6 F 5 ) 3 ; 

l,6-{bis[methylsilylbis(2-methyl-4,5-benzoindenyl)Zr + isopropylidene(cyclopentadienyl)(fluorenyl)Zr + 

CH 2 CHCHCH 2 BlC^ 5 ) 3 ]}hexane; CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

l,6-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- isopropylidene(cyclopentadienyl)(indenyl)Zr + 

methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; 

l,2-{bis[methylsilylbis(2-methyl-4-phenylindenyl)Zr + 55 [4-T] 5 -cyclopentadienyl-4,7,7-trimethyl-(Ti 5 -4,5,6,7- 

CH 2 CHCHCH 2 B-(C e F 5 ) 3 ]}ethan6; tetrahydroindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

l,2-{bis[metbylsilylbis(2-ethyl-4-phenylindenyl)Zr + dime thy lsilanediylbis^-methylindeny^Zr* 1 " 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; OCH 2 CH 2 CH 2 B"(C 6 F 5 ) 3 ; 

l,2-{bis[methylsilylbis(2-methyl-4-naphthylindenyl)Zr + dimethyisilanediylbisindenylZr + 0CH 2 CH 2 C 2 B~(C 6 F s ) 3 ; 

CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ]}ethane; 60 dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

l,2-{bis[methylsilylbis(2-methyl-4,5-benzoindenyl)Zr + OCH 2 CH 2 CH 2 B"(C 6 F 5 ) 3 ; 

CH 2 CHCHCH 2 B-(C e F 5 ) 3 ]}ethane; and dimethylsilanediyl(2-methylbenzoindenyl)(2- 

l,2-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- methyHodenyOZr^OC^^O^B-CCeF^; 

methyHndenyOZ^C^CHCHCHsB^C^yjethane. dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

19. The catalyst as claimed in claim 8, wherein the 65 phenylindenyl)Zr + OCH 2 CH 2 CH 2 B~(C 6 F 5 ) 3 ; 

transition metal compound of the formula I is selected from dimethylsilanediyl(2-methylindenyl)(4-pheny]indeii7l)2r + 

the group consisting of OCH 2 CH 2 CH 2 B"(C 6 F 5 ) 3 ; 



6,002,032 



23 



24 



dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

0CH 2 CH 2 CH 2 B"(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methylindenyl)Zr + 5 

CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
dimethy]silanediylbisindenyl& + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbis(2-methyl-4-phenyiindenyl)Zr + CH 2 C 

(CH3)C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 30 

CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
methylphenylmetbylene(fluorenyl)(cyclopentadienyl)Zr + 



^CHCHCHsB-CCeFs^; 



15 



diphenylmethylene(fluorenyl)(cyclopentadienyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
isopropylidene(3-methylcyclopentadienyl)(fluorenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(3-tert-butylcyclopentadienylXfluorenyl) 20 

Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
diphenylsilanediyl(3-(trimethylsilyl)cyclopentadienyl) 

(fluorenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
pbenylmethylsilanediylbis(2-methylindenyl)Zr 



CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 



25 



phenylmethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B- 
(C 6 F 5 ) 3 ; 

phenylmethylsilanediylbis(2-methyl-4,5-benzoindenyl)Zr 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmetbylsilanediyl(2-methyl-4,5-benzoindenyl)(2- 30 

methyHndenyOZr^C^CHCHCH^tQFs^; 
phenylmetbylsilanediyl(2-methyl-4,5-benzoindenyl)(2- 

methyl-4-phenylindenyl)Zr + Cl4CHCHCH 2 B-(QF 5 ) 3 ; 
phenylmethylsilanediyl(2-methylindenylX4-phenylindenyl) 

& + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 35 
pbenylraetbylsilanediylbisfl-methyl^-phenylindeny^Zr" 1 " 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-ethyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
pbenylmethylsilanediylbis(2-methyl-4,6- 40 

diisopropyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-metbyl-4-napbtbylindenyl)Zr + 

CHjCHCHCH^CeFs^; 
ethylenebis(2-methylindenyl)Zr + CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ; 
ethylenebisindenylZr + CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; 45 
ethyl en ebis(2- methyl- 4, 5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-meroyl-43-benzoindenyl)(2-methyfodenyl)Zr + 

CH 2 CHCHCU 2 B'(C^ 5 ) 3 ; 



ethylene(2-methyl-4,5-benzoindenyl)(2-methyl-4- 

phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-methylindenyl)(4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethyIenebis(2-methyl-4,5-benzoindenyl)Zr 4 ' 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
e thy lenebis(2 -methyl- 4-phenylind enyl)Zr + 

CHsCHCHC^BlCeF^; 
ethylenebis(2-methyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B"(C 6 F 5 ) 3 ; 
ethylenebis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-ethyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B" 

(QF 5 ) 3 ; 

ethylenebis(2-ethyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; 
ethylenebis(2-ethyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-ethyl-4-phenylindenyl)Zr + 

C^CHCHCH^-CQF^; 
dimethylsi!anediylbis(2,3,5-trimethyIcyclopeiitadienyl)Zr + 

CH 2 CHCHCH 2 B-(C ? F 5 ) 3 ; 
l,6-{bis[methylsilylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
1 ,6- {bis[methylsily lbis(2-ethyl-4-phenylindeny l)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[metbylsilylbis(2-methyl-4-naphthylindenyl)Zr' , " 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[raethylsilylbis(2-methyl-4,5-benzoindenyl)Zr"'" 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}bexane; 
l,6-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- 

methyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
^-{bistmethylsilylbis^-methyl^-pbenylindenylJZr"'' 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; 
l,2-{bis[methylsilylbis(2-ethyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; 
l J 2-{bis[methylsilylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; 
l,2-{bis[metbylsilylbis(2-methyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; and 
l,2-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- 

methylindenyl)Zr + CH 2 CHCHCH 2 B~(C 6 F 5 ) 3 ]}ethane. 

20. The compound as claimed in claim 1, wherein M is 
zirconium. 

21. The compound as claimed in claim 1, wherein M is a 
metal atom group IVb of the Periodic Table of Elements. 



22. A transition metal compound of the formula IV 




(IV) 



wherein 

L are identical or different and are each a substituted n ligand, 
n is equal to 1. 2. 3, or 4, 

M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Table of the Elements, 

X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms, 

XI is a hydrocarbon group having 1-40 carbon atoms. 

23. The transition metal compound as claimed in claim 22, wherein the radicals L are 
identical or different and are each a substituted cvclopentadienvl group. 

24. The transition metal compound as claimed in claim 22, wherein the radicals L are 
linked to one another via a bridge. 

25. The transition metal compound as claimed in claim 22. wherein n is 2 wh en M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

26. The transition metal compound as claimed in claim 22. wherein 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2, 
L are identical or different and are each a substituted cvclopentadienvl gro up, where two 

radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit SHCR 2 R\-Si which links two fragments L^MXX'A-R^ 

with one another, where x is an integer from 0 to 10, 



X and X* together form a three-membered to five-membered hydrocarbon chain which can be 
saturated or unsaturated and are unsubstituted or substituted bv one or more C ^op- 
hydrocarbon radicals, 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r C ? n- 
alkvl group, a Q -C ^-fluoralkvl group, a C r C ] 0 -alkoxv group, a C r C M -arvl group, a 
C c -C lt r fhioroarvl group, a Cy C ^-arvloxv group, a C -C ^-alkenyl group, a C Xn- 
arvlalkvl group, a C 7 -C 1 0 -alkvlarvl group, a CyC^-arvlalkenvl group, or R 2 and R 3 

% together with the atoms connected them form one or more rings, and R 2 and R 3 are 

^; optionally bonded to L. 

a? i 

I;; TL The transition metal compound as claimed in claim 22. wherein 

M is zirconium. 
— — 

~ n is equal to 2. 

p L are identical or different and are each a substituted cvclopentadienvl group, where two 
J! radicals L are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 and 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C -C™- 
alkvl group, a C r Cn-fl uoralkvl group, a C r C n -alkoxv group, a C-C^-aryl group, a CrC^ 
fluoroarvl group, a C c-C n -arvloxv group, a C 2 -C 1 0 -alkenvl group, a q -C n-arylalkyl group, a 
C 7 -C 1 0 -a1kv1arvl group, a Cp-C,n-arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally bonded to L, 

X and X' together form an unsaturated four-membered hydrocarbon chain whose hydrogen 
atoms are optionally replaced bv C r C 2 9 -alkvl groups. 



28 , A process for preparing the compound as claimed in claim 22, 
which comprises reacting a compound of the formula II 



L n M 



Hal 



Hal 



(H) 



with a compound of the formula III 

(HI) 

x ,e 



and reacting the reaction product with a compound of the formula AR 1 ^ where L. n. M. X 
and X' in the formulae II and III are defined for the formula IV and Hal i s a halogen atom. 

29. A transition metal compound of the formula IV 




where 

L and V are identical or different and are each a % ligand or an electron donor, 
M is a metal atom of group 1Kb. IVb. Vb or VIb of the Periodic Table of the 

Elements, 

X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms, 

X' is a hydrocarbon group having 1-40 carbon atoms. 




=tm. -AIR 2 -Ge-. -Q-. -S-. =S0. =S0, . -NR .. =CQ. =PR 2 or =P(Om 2 . where R 2 and R 3 
are identical or different and are each a hydrogen atom, a halo gen atom, a C,-C»-alkvl group, 
a r l -r i -flnoroalkvl group, a C r C ^-alkoxv group, a C-C„-arvl group, a CcCrfluoroar yl 
group, a Q -Ci 0 -arvloxv group, a Co -C 1 0 -alkenvl group, a C -C n-arylalkvl group, a C zC^ 
alkylarvl grou p, a C r Cyarvlalkenvl group and x is a number from zero to 18. or R 2 and R 3 
together with the atoms-connecting them form one or more rin gs and R 2 or/and R 3 can be 
bonded to L and M 2 is silicon, germanium or tin. 



30. The transition metal compound as claimed in claim 29. where in the radicals L are 



identical or different and are each an unsubstituted or substituted cvlclopentadienvl 
group. 

3L The transition metal compound as claimed in claim 29, wherein the radicals L are 
linked to one another via a bridge. 

32. The transition metal compound as claimed in claim 29, wherein n is 2 when M is a 
O metal atom of group IVb of the Periodic Table of the Elements. 

pH 3^ The transition rnetal compound as claimed in claim 29, wherein 
on M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2, 
jjTI L are identical or different and are each a substituted or unsubstituted cvclopentadienvl 
!L group, where two radicals L are optionally linked to one another via a bridge Z and 

W\ z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments I^M'XX'A-RV 
Ci with one another, where x is an integer from 0 to 10, 

y! X and X' together form a three-membered to five-membered hydrocarbon chain which 

can be saturated or unsaturated and are unsubstituted or substituted bv one or more C r 
C 2 0 -hydrocarbon radicals, 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a 
C r C : 0 -alkvl group, a C r C 1 0 -fluoralkvl group, a C r C n -alkoxv group, a C-C -aryl 
group, a Q -C yfluoroarvl group, a C 6 -C 1 0 -arvloxv group, a C 2 -C 10 -alkenvl group, a C*- 
C 1t r arvlalkvl group, a C 7 -C i0 -alkvlarvl group, a C r C^ 0 -arvlalkenvl group, or R 2 and R 3 
together with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 



34. The transition metal compound as claimed in claim 29. wherein 
M is zirconium. 



n is 2. 

L are identical or different and are each a substituted cvclopentadienvl group, where two 

radicals L are linked to one another via a bridge Z. where Z is CR 2 R 3 o r SiR 2 R 3 . 
R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a (V C^- 
alkvl group, a Q -C ^-fluoralkvl group, a C r (yalkoxv group, a C-C-arvl group, a CcC,^ 
fluoroarvl group, a Q -C ^-arvloxv group, a C -C 1 0 -alkenvl group, a C -C »-arvlalkyl group, a 
C 7 -C 1 0 -alkvlarvl group, a Cycyarvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally b onded to L. 

X and X' together form an unsaturated four-membered hydrocarbon chain whose 
hydrogen atoms are optionally replaced by C r C ? 0 -alkyl groups. 



35. A transition metal compound of the formula IV 



L n M 



X 



X' 



(IV) 



wherein 

L are different if n is 2. 3 or 4. and are each a n ligand or electron donor, 
JL is equal to 1. 2. 3. or 4, 

M is a metal atom of group Hlb. IVb. Vb or VIb of the Periodic Table of the Elements, 

X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms, 

XI is a hydrocarbon group having 1-40 carbon atoms. 



36. The transition metal compound as claimed in claim 35. wherein the r adicals L are 
different and are each an unsubstituted or substituted cvlclope ntadienvl group. 



37. 



The transition metal compound as claimed in claim 35. wherein th e radicals L are 



linked to one another via a bridge 



38. The transition metal compound as claimed in claim 35, wherein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

39. The transition metal compound as claimed in claim 35. wherein 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 
L are different and are each a substituted or unsubstituted cvclopentadienvl group, where 

two radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments L^XX' A-RL 

with one another, where x is an integer from 0 to 10. 

X and X' together form a three-membered to five-membered hydrocarbon chain which 
can be saturated or unsaturated and are unsubstituted or substituted by one or more C r 
C 2 0 -hvdrocarbon radicals. 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a 
C r C 2 Q -alkvl group, a C r C 1 0 -fluoralkvl group, a C r C 1 0 -alkoxv group, a Cc-G ,-aryl 
group, a C^ C 1 0 -fluoroarvl group, a C r C 1 P -arvloxv group, a Cy C^-alkenvl group, a C- 
C 1 0 -arvlalkvl group, a C 7 -C i0 -alkvlarvl group, a C g -C 0 -arvlalkenvl g roup, or R 2 and R 3 
together with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 

40. The transition metal compound as claimed in claim 35. wherein 
M is zirconium. 

n is 2. 

L are different and are each a substituted cvclopentadienvl group, where two radicals L 

are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 and 
R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a G -C™- 



alkvl group, a C r C yfluoralkvl group, a C r C^-alkoxv group, a C.-C-aryl group, a CgC 1<c 
flnnroarvl group, a C -C n -arvloxv group, a C -Cyalkenvl group, a C-C-arylalkyl group, a 
r r r |0 - a lVylary1 grou p, a C P -C r -arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are opti onally bonded to L 

X and X' together form an unsaturated four-membered hydrocar bon chain whose 
h ydrogen atoms are optionally replaced bv Q -C^-alkvl groups. 

41. A process for preparing the compound as claimed in claim 35. 
which comprises reacting a compound of the formula II 




Hal 



with a compound of the formula III 

X e 

(HI) 

x ,e 



and reacting the reaction product with a compound of the fo rmula ARL. where L. n, M, X 
and X' in the formulae II and III are defined for t he formula IV. 
Hal is a halogen atom. 

42. A transition metal compound of the formula IV 




(IV) 



wherein 

L are identical or different and are each a n ligand or electron donor, 
_n_ is equal to 1. 2. 3. or 4. 

M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Table of the Elements. 

X is a heteroatom. a C 6 -C i r arvl group, a C, -C 10 -arvlalkvl group, a q-Cn-alkylaryl 
grou p or a Cc-C^-arvlalkenvl group. 

XI is a hydrocarbon group having 1-40 carbon atoms. 

43. The transition metal compound as claimed in claim 42. wherein the radicals L are 
different and are each an unsubstituted or substituted cvlclopentadienvl group. 

44. The transition metal compound as claimed in claim 42. wherein the radicals L are 
linked to one another via a bridge. 

45. The transition metal compound as claimed in claim 42. wherein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

46. The transition metal compound as claimed in claim 42. wherein 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 
L are different and are each a substituted or unsubstituted cvclopentadienvl g roup, where 

two radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-CCR 2 R 3 ySi which link s two fragments l^M'XX'A-RL 

with one another, where x is an integer from 0 to 10. 



X and X' together form a three-membered or five-membered hydrocarbon chain which 
can be saturated or unsaturated and are unsubstituted or substituted bv one or more C- 
C :o -hvdrocarbon radicals. 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a 
C r f: : o -alkvl group, a C r C 1 0 -fluoralkvl group, a C r C 10 -alkoxv group, a C:-C„-arvl 
group, a Q -C 1 0 -fluoroarvl group, a Q -Cyarvloxv group, a C-C in -alkenyl group, a C 7 - 
C 1t r arv1a1kvl group, a C 7 -C ^-alkvlarvl group, a C -Cyarvlalkenvl group, or R 2 and R 3 
together with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 



47. The transition metal compound as claimed in claim 42. wherein 
M is zirconium, 
n is 2. 

L are different and are each a substituted cvclopentadienvl group, where t wo radicals L 

are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 and 
R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r C^- 
alkvl group, a C 1 -C 1 ^-fluoralkvl group, a C ,-C yalkoxv group, a C-C-aryl group, a C^C 1fC 
fluoroarvl group, a C -C, 0 -arvloxv group, a C,-C n -alkenvl group, a C,-C <n -arvlalkyl group, a 
C 7 -C w -alky] arvl group, a C.-C in -arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally b onded to L. 



48. A compound selected from the group consisting of 

Bis (methylcyclopentadienyl) ZrCH 2 CHCHCH 2 ; 
Bis (n-butyl-cyclopentadienyl) ZrCH 2 CHCHCH 2 ; 
Bis indenylZrCH 2 CHCHCH 2 ; 

( tert .butylamido) dimethyl (tetramethyl^i 5 - cvclopentadienyl) si- 
lan-Zr+CB^CHCHCI^? 

Bis (2-methylbenzolndenyl) ZrCH 2 CHCHCH 2 ? 
Dimethylsilandiylbis (2-methyl-indenyl) ZrCH 2 CHCHCH 2 ; 
Dimethyl s ilandiy lb is indenylZr*CH 2 CHCHCH 2 7 
Dime thylsilandiylbis (2-methylbenzoindenyl) ZrC H^CHCHCH 2 ; 
Dimethylsilandiyl (2-methylbenzoindenyl) ( 2-methvl-indenyl) 
ZrCH?CHCHCH 2 7 

Dimethylsilandiyl (2-methylbenzoindenyl) ( 2 -methyl -4 -p henyl indenyl) 
ZrCH 2 CHCHCH 2 ; 

Dimethylsilandiyl ( 2-methlindenyl ) ( 4-phenyl indenyl ) ZrCH 2 CHCHCH 2 7 
Dimethylsilandiylbis (2-methyl-4-phenyl-inden vl) ZrCH 2 CHCHCH 2 7 
Dimethylsilandiylbis (2-methyl-4, 6-diisopropyl-indeny l) Zr+ 
CH 2 CHCHCH 2 7 

D imethylsilaniylbis (2-methyl-4-naphtyl-indenyl) Zr CH 2 CHCHCH 2 7 
Isopropyliden(cyclopentadienyl) (fluorenyl) ZrC H 2 CHCHCH 2 7 
isopropyli den(cyclopentadienyl) (indenyl) ZrCH 2 CHCHCH 2 7 
[4- (^s-cyclopentadienyl) -4,7, 7-trimethyl- (T |S-4 . 5 . 6 .7-tetrahydro- 
i ndenyl) zrCH 2 CHCHCH 2 ? 

Dimet hylsilandiylbis (2 -methyl- indenyl) ZrOCH 2 CH 2 CH 2 7 
DimethylsilandiylbisindenylZrOCH 2 CH 2 CH 2 7 
Dimethylsilandiylbis (2-methylbenzoindeny l) ZrOCifeCH 2 CH 2 7 
Dimethylsilandiyl (2-methylbenzoin denvl) (2-methyl-indenyl) 

ZrOCH 2 CH 2 CH 2 ? • 
Dimethylsilandiyl (2-methylbenzoindenyl) (2- methyl-4-phenylindenyl) 

ZrOCH 2 CH 2 CH 2 7 

Dimethylsilandiyl (2-met hlindenvl) (4-phenylindenyl) ZrOCH 2 CH 2 CH 2 ; 
Dimethylsilandiylbis (2-methyl-4-phenyl-indenyl) ZrOCH 2 CH 2 CH 2 7 
Dimethylsilandiylbis (2-methyl-4 , 6 -diisopropyl-indenyl) 
ZrOCH 2 CH 2 CH 2 7 

Dimethylsilandiylbis (2-methyl-indenyl) ZrCH ,C (CH 3 ) C (CH 3 ) CH 2 7 
DimethylsilandiylbisindenylZrCH 7 C (OK) C (Cifa ) CH 2 7 
Dimethylsilandiylbis (2-methylbenzoindenyl) zr *CH,C (CH 3 ) C (CH 3 ) CH 2 ? 
Dimethylsilandiyl (2-methylbenzoindenvl) (2- methyl-indenyl) 
ZrCH?C(CH 3 )C(CH 3 )CH 2 ? , 
Dimethylsilandiyl (2-methvlbenzoindenvl) (2-methyl-4-phenylindeny l) 

Zr CH 2 C ( CH 3 ) C ( CH 3 ) CH 2 7 



Dimethylsilandiyl (2-methlindenyl) (4 -phenyl indenyl) 
2rCH 2 C (CH 3 ) C ( CH 3 ) CH 2 ; 

Dime thylsilandiy Ibis {2 -methyl- 4 -phenyl -indenyl) 
ZrCH 2 C (CH 3 ) C (CH 3 ) CH 2 ; 

Dimethylsilandiylbis (2-methyl-4, 6-diisopropyl-indenyl) 
ZrCH 2 C(CH 3 )C(CH 3 )CH 2 ; 

Dimethylsilaniylbis (2-methyl-4-naphtyl-indenyl) 
ZrCH 2 C(CH 3 )C(CH 3 )CH 2 ; 

Methylphenylmethylen- (f luorenyl) (cyclopentadienyl) ZrCtfeCHCHCH 2 ; 
Diphe nylmethylen- (f luorenyl) (cyclopentadienyl) ZrCH 2 CHCHCH 2 ; 
Isopropyliden- (3-methylcyclopentadienyl) (fluorenyl) 
ZrCH 2 CHCHCH 2 B" (C 6 Fs) 3 ; 

Dimethylsilandiyl- (3-tert. -Butyl cyclopentadienyl) (fluorenyl) 
ZrCH 2 CHCHCH 2 ; 

Diphenylsilandiyl- (3- (trimethylsilyl) cyclopentadienyl) (fluorenyl) 
ZrCH 2 CHCHCH 2 ; 

Phenylmethylsilandiylbis (e-methyl- indenyl) ZrCH 2 CHCHCH 2 ; 
Pheny lme thyl s i 1 andiy lb is indeny !ZrCH 2 CHCHCK 2 ; 

Phenylmethylsilandiylbis (2-methyl-4 / 5-benzoindenyl) ZrCH 2 CKCHCH 2 ; 
Phenylmethylsilandiylbis (2-methyl-4, S-benzo indenyl) (2-meth.yl 
-indenyl) ZrCH 2 CHCHCH 2 

Phenylmethylsilandiyl (2-methyl-4, 5 -benzo indenyl) (2-methyl-4 
-phenylindenyl) ZrCH 2 CHCHCH 2 ; 

Phenylmethylsilaniyl (2-methylindenyl) (4 -phenyl indenyl) 
ZrCH 2 CHCHCH 2 ; 

Phenylmethy lsilandiylbis ( 2 -me thy 1-4 -phenyl- indeny 1 ) ZrCH 2 CHCHCH 2 ; 
Phenyl methylsilandiylbis (2-ethyl-4-phenyl-indenyl) ZrCH 2 CHCHCH 2 ~ 
Pheny lmethylsilandiylbis (2-methyl-4, 6-diisopropyl-indenyl) 
ZrCH 2 CHCHCH 2 ; ' 

Phenylme thylsilandiylbis (2 -me thyl-4-naphtyl- indenyl) ZrCH 2 CHGHCH 2 ; 
Ethylenbis (2-methyl-indenyl) ZrCH 2 CHCHCH 2 ; * 
EthylenbisindenylZrCH 2 CHCHCH 2 ; 

Ehtylenbis (2 -methyl-4 , 5-benzoindenyl ) ZrCH 2 CHCHCH 2 ; 

Ethylen (2-methyl-4, 5-benzoindenyl) (2-methyl-indenyl) ZrCH 2 CHCHCH 2 ; 

Ethylen (2-methyl-4 , 5-benzoindenyl) (2-methyl-4-phenylindenyl) 

ZrCH 2 CHCHCH 2 ; 

Ethylen (2-me thyl indenyl ) ( 4 -phenyl indenyl ) Z rCH 2 CHCHCH 2 ; 
Ethylenbis (2-methyl-4 , 5-ben zoindenyl) ZrCH 2 CHCHCH 2 ; 
Ethylenbis (2-methyl-4-phenyl-indenyl) ZrCH 2 C HCHCHT; 
Ethylenbis (2-methyl-4 , 6-diisopropyl-indenyl) ZrCH 2 CHCHCH 2 ; 



Ethylenbis ( 2 -methyl-4-naphtyl-indenyl) ZrClfcCHCHCHa ; 
Ethylenbis (2-ethyl-4-phenyl-indenyl) ZrCH 2 CHCH(^? 
Ethylenbis (2-gthyl-4 , 6-diisopropyl-indenyl) ZrCH 2 CHCHCH 2 ; 
Ethylenbis (2-ethyl-4-naphtyl-indenyl) ZrCH2CHCHCH 2 ; 
Dimethylsilandiylbis (2-ethyl-4-phenyl-indenyl) ZrafcCHCHCH 2? 
Dimethylsilandiylbis (2,3, 5-trimethylcyclopentadienyl) 
ZrCH 2 CHCHCH 2 ; ~~ 

1, 6- {Bis [methylsilyl-bis (2-methyl-4-phenyl-indenyl) Zr-K^CHCHCIfr 
B-(CgFs)33 }hexan; 

1, 6- {Bis [methylsilyl-bis (2-ethyl-4-phenyl-indenyl) 
Zr+CH 2 CHCHCH 2 B- (C 6 F 5 ) 3 1 }hexan; 

1, 6 - {Bis [methylsilyl-bis ( 2 -me thyl-4-naphtyl -indenyl) Zr+CH2CHCHCH 2 
B-(C 6 F 5 ) 3 3 }hexan ; 

1,6- {Bis [methylsilyl-bis (2-methyl-4 , 5-benz oindenyl) Zr*CH 2 CHCHCK 2 . 

B-(C 6 F S )3J Ihexan; ~ 
_ 1,6- {Bis [tneth ylsilyl- (2-methyl-4-phenyl-indenyl) (2-methyl-inde- 

!S nyl) Zr+CH 2 C HCHCH 2 B- (C 6 F 5 ) 3 ] ) hexan; 

|i 1, 2- {Bis Lmethy lsilyl-bis ( 2 -methyl-4 -phenyl "indenyl) Zr-CH 2 CHCHCH 2 
W B-{C 6 F S )3] }ethan; 

= iJ 1 2- {Bis [methylsilyl-bis ( 2 -e thyl-4 -phenyl- inde nyl ) Zr»CH 2 CHCHCH 2 

fvi ' _ — — , — ^ ———————— 

V B- (C 6 Fs) 3 ]}ethan; 

jfi i, 2- {B is [methylsilyl-bis (2-methyl-4-naphtyl-indenyl) Zr-CH 2 CHCHCH 2 

a B-(C 6 F 5 ) 3 3}ethan; 

Q 1,2- {Bis tmetEyTsilylrbis (2-methyl-4 , 5-benzoindenyl) Zr"CH 2 CHCHCH 2 

- B " (CeFs) 3 3 > ethan;and 

S; l72^{B"is [methylsilyl- (2-methyl-4-phenyl-indenyl) (2-methyl-inde- 

5! nyl) zr-CR^CHCHCIfrB- (C 6 F 5 ) 3 j lethan. 



49. A transition metal compound of the formula IV 




wherein 

L are identical or different and are each a n lisand or electron donor. 
n is equal to 1. 2. 3. or 4. 

M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Tab le of the Elements. 
X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms. 



XI is a hydrocarbon group having 1-40 carbon atoms, 

with the proviso that at least on L is a substituted or unsubstituted indenvL 

50. The transition metal compound as claimed in claim 49. wherein the radicals L are 
linked to one another via a bridge. 

51. The transition metal compound as claimed in claim 49, wherein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

52. The transition metal compound as claimed in claim 49, wherein 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 

where two radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments L r M l XX'A-RL 

with one another, where x is an integer from 0 to 10. 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a 
C r C :t f alkvl group, a C 1 -C 1 0 -fluoralkvl group, a Cy C ^-alkoxv group, a C-C ^-arvl 
group, a Cy C 1 0 -fluoroarvl group, a Cy C ^-arvloxv group, a C-C^-alkenyl group, a 
C 1 0 -arvlalkvl group, a Cy C ^-alkvlarvl group, a C Q -Cn-arvlalkenv l group, or R 2 and R 3 
together with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 

53. The transition metal compound as claimed in claim 49. wherein 
M is zirconium, 

n is 2, 

where two radicals L are linked to one another via a bridge Z. wherein 
Z is CR 2 R 3 or SiR 2 R 3 and 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r C>n- 
alkvl group, a C r C 1 0 -fluoralkvl group, a C r C 1 0 -alkoxv group, a GrCu-aryl group, a C^C lf c 



fluoroarvl group, a C^ -C ^-arvloxv group, a C -C ^-alkenvl group, a C -Cyarvlalkvl group, a 
C 7 -C 1 0 -alkvlarv1 group, a Co-C^-arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally bonded to L. 



3 r. ; 




